Summary. Anionic 
Introduction
Increase in the net negative charges on the sperm surface during epididymal transit has been demonstrated by electrophoresis (for review, see Bedford & Cooper, 1978) and by an isoelectrofocussing technique (Moore, 1979; Hammerstedt, Keith, Hay, Deluca & Amann, 1979) . Since the increase could be due to an increase in the negative charge residues or to a decrease in the positive charge residues on the sperm surface, it is necessary to quantitate each type of charged residue separately.
The binding of colloidal iron hydroxide has been used to demonstrate the increase in the negative charges on maturing spermatozoa (Bedford & Cooper, 1978; Holt, 1980) . However, the acidic pH required for binding colloidal iron hydroxide is non-physiological and likely to alter the negatively charged residues to various degrees, depending on their pKa values (Hughes, 1976) . It is therefore unsatisfactory to relate such binding data to the negative charges on the sperm surface at physiological pH. The negative charges or anionic sites on cell surfaces at neutral pH can now be measured by techniques involving cationized ferritin (Lin-Liu & Bondareff, 1981) and tritiated polycationized ferritin (Grinnell & Hays, 1979) . We have used the latter method to re-examine the increase in the sperm surface negative charges during epididymal transit.
Materials and Methods
Spermatozoa were extruded from adult albino rats into phosphate-buffered saline (PBS) containing 015 M-NaCl in 5 mM-phosphate, pH 7-4 at 4°C as previously described (Chulavatnatol, Hasibuan, Yindepit & Eksittikul, 1977 (Table 1) . During sperm maturation, the calculated number of anionic sites per cell increased by 20% but there was a decrease in the binding constant estimated according to the method of Grinnell & Hays (1979) . 
Effects of enzymes and detergent
Since treatment with neuraminidase, trypsin or Triton X-100 decreases sperm-bound sialic acids (Toowicharanont & Chulavatnatol, 1983) , the sensitivity of the anionic sites on the sperm surface to these treatments was examined (Text- fig. 2 ). The anionic sites were partly sensitive to pre-treatment by these agents with the following order of sensitivity : Triton X-100 > trypsin > neuraminidase. Furthermore, the anionic sites of spermatozoa from the cauda were less sensitive to each treatment than those of spermatozoa from the caput epididymidis.
Discussion
Polycationized ferritin has long been used to study the ultrastructural topography of cell surface anionic sites (Danon, Goldstein, Marikovsky & Skutelsky, 1972 (Bedford & Cooper, 1978; Hammerstedt et al., 1979; Moore, 1979; Holt, 1980 
